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Some new Species of Cyprinoid Fish from Mysore.

J3y C. R. Narayan Rao, M.A., University of Mysore,

Uaiigalore.

[Plates I. & II.]

The material described in this paper was collected from the

Cauvery in Seriugapatam, the Thunga in Shinioga, and
from the local tanks, chiefly during the summer recess of

1917-18. In the course of a visit paid to the northern

and south-western parts of Coorg in the colder months of

the latter year, a very large number of examples was
procured from several interesting sources. Through the

courtesy of Dr. N. Annandale, to whommy thanks are due,

I was enabled to examine the collections, at present avail-

able, of Garra, Botia, and Nemuchilichthys belonging to the

Zoological Survey of India in the Indian Museum. To
tliat distinguished ichthyologist, Dr. B. L. Chaudhuri, I am
deeply mdebted for the numerous acts of help, which I have
received from him.

Before proceeding to describe my examples, which belong

to the three genera Garra, Botia, and Ntmacldlickthys, I

propose to add a brief discussion regarding the use of the

term Garra in preference to Discoynathus. In his pre-

liminary publication on 'The Genera of Fishes'*, Jordan
proposes the revival of the old (generic) name of Garra f,

originally applied b}' Hamilton Buchanan to that group of

Cyprinine Fislies still included by some authors under
Hackle's denomination of Discoynathus. On resumption
of its labours, the International Congress of Zoology is

bound to discuss the whole question of ichthyological

taxonomy, and it is more than probable that Jordan's

recommendations, which are based on recent use by nume-
rous writers, Avill be upheld. In view of the vicissitudes to

which the generic and specific terms are frequently subjected

by systematic writers, it is very desirable that some sort

of stability be secured for the zoological nomenclature, as

otherwise there is bound to be a great deal of confusion to

the future investigators. There can be little doubt that

Hamilton Buchanan employed the term Cyprinus X in a

l)road sense comprising a very large number of fish, though

* 1917. Jordan, 'The Geuera of Fishes' (Stanford University, Cali-

fornia), p. 116.

t 1^22. liarailton Buchanan, Fish. Ganges, pp. 343, 393.

t 1S2-2. Id. oj). at. p. 2oU.
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with very little generic affinity ; and obviously, in any
modern systematic work on Fishes, his term Cyprinus

would correspond in regard to inter-relationships to the

subfamily Cypriniuse* (family Cyprinidae). It is also evi-

dent that this must have been his meaning, for he employs
" Divisions " within his '^ genus " Cyprinus, and these
" Divisions," though not strictly defined, yet bring together

forms of fish which are nearly allied to each other and
whose common characteristics undoubtedly constitute the

basis of the " Divisions/' The common name given by
Buchanan to each of these " Divisions " is founded on some
vernacular appellations ; and the conclusion cannot be

resisted that Buchanan's " Divisions " therefore correspond

to the "" genera " of modern systematic ichthyologists.

Accordingly, " Cyprinus garra '"'

f is only used by its

author as a generic designation for Garra itself, whicli in-

cludes a number of stone carps. This position is perfectly

tenable, and the species Cyprinus lamta ( Discognathus lamta),

which Buchanan describes as a Cyprinus of the Garra kind
with four tendrils, should be obviously written Garra
lamta, H. B.J. Gilnther § regards this term as ''an odd
compound'' without any claim to anything like an artificial

or natural genus, and he is opposed to Bleeker's
||

ado|)tion

of what he calls a barbarous denomination (^Garra^ in

preference to the more classical term Discognathus. Now,
it was inevitable tiiat, with the literature available to

Buchanan^, and having to deal with a quantity of material

under the circumstances in which he worked, he should
have proposed a scheme of classification which rather

appears, to later investigators more fortunately placed, to

suffer from certain defects of terminology. Neither this

fact nor the other one—viz., that Garra is not a latinised

term —will deprive Buchanan of the authorship of a valid

genus capable of being used for all scientific taxonomic
purposes. Besides Bleeker, who, in following Buchanan,
employed Garra as a generic term for the description of a

stone carp from Ceylon"^* {Garra ceylonensis, Blkr.), Day

* 1889. Day, Fauna Brit. Ind., Fishes, i. p. 238.

t 1822. H. Buchanan, op. cil. p. 343.

j 1919. Records Ind. Mus. vol. xvi, pt. i. p. 130 (Dr. Annandalo
regards Day, and not Buchanan, as the author of lamta).

§ 1868. Giinther, Cat. Brit. Mus., Fishes, vii. p. 68.

II
1864. Bleeker, Mehu. Soc. Holland, Harlam, Cobit. & Cyprin. Ceylon,

p. 8.

^ 1918. Chaudhuri, Joum. & Proc. As. Soc. Bengal, vol. xiv.. no. 6,

p. cxlv.

** 1864. Bleeker, op. cit. p. 8, and 18G4. Zool. Rec. Pisces, p. 171.
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also adopted it far more widely for a similar purpose in

dealing with fish of the Garra kind mainly from the

Malabar area of the Peninsular India. Garra malabarica *,

Day, Garra aHa t, Day, and Garra jerdoni %, Day, are some
of his examples. Bleeker and Day are not, however, the

only authors who recognised the genus Garra, for Stein-

dachner § among the Germans had also employed it,

regarding lamia as its type-species. Another species of

Garra, also referred to by this author, is Garra (fotyla, Gray ||.

Among the more recent writers on the subject, we find

Fowler (G. borneeyisis)*\ and Berg (G. persica)^^^ recognising

the valid term Garra of Buchanan, though there are a ievr

who still try to revive the obsolete name of Discoffnatkus-ff.

riatycaraXX, Gonorliynchus ^^. and Mayoa
\\\\

have been also

employed as generic terms by certain systematists, and some,

at any rate, are now treated practically as synonymous
with Discognathus. McClelland simply regarded that his

Platycara is synonymous with Gray's Balitora ^^. The
eligibility of the generic term Gonorliynchus, which was
introduced by Scopoli into the Liimean nomenclature, is,

however, disputed as not conforming to the Linnean Code,

since no type was indicated by Scopoli while introducing

the generic title into the binomial terminology. Still

Jerdon freely used this generic term in his description of

certain Cyprinine fish from S. India, such as Gonorhynchus
mcClellandi, Jer., Gon. gotyla, Jer., and Gon. stenorhynchus,

Jer.***. Of the three generic terms Gonorhynchus (1763),

Garra (1822), aud Platycara (1838), Giinther (1868) rejects

the first and treats the latter two denominations as synony-

mous with Discognathus (1843). Mayoa (1869), being of

Liter date, is not referred to by him. As Dr. Annandale
informs me, it is possible that on the basis of anatomical

characters two distinct genera may have ultimately to be

recognised, and in that case the more appropriate generic

* 18G5. Day, Proc. Zool. Soc. p. 297, and 1865. Fishes, Malabar, p. 205.

t 1867. Id. torn. cit. p. 349.

X 1867. Id. loc. cit.

§ 1867. F. Steindachner, SB. Ak. Wiss. Wien, vol. Ivi. i. p. 36.

II
1867. Id. loc. cit.

%1905. Fowler, Proc. Acad. Nat. Sci. Phil. vol. Iviii. p. 482.
** 1913. Berg, Ann. Mas. Zool. St. Petersburp-, vol. xviii. p. Ixi.

ft 1914. Began [Discognathus loance), Ann. &; Mag. Nat. Hiat. (8) xiii.

p. 263, tig. A.

\\ 1838. McClelland, Journ. As. Soc. Bengal, vol. vii. no. 6, p. 944.

§§ 1763. Gronow Zoophylaceum.

nil 1869. Dav, Proc. Zool. Soc. p. 55.'}.

li'j 1838. McClelland, torn. cit. p. 947.
*•• 1849. T. C. Jerdon, Madras Journ. Lit. Sci. no. 35, pp. 309 10.



48 Ml-. C. E. Narayan Rao on

name will be Garra for the species occurring in Baluchistan,

India, Burma, Malayan Peninsula, and perhaps Borneo,

while Biscognathus, if it is established to be generically

distinct from Garra, may be confined to species met with

in N.E. Africa^ Arabia, Asia Minor, and Persia. In settling

all questions relating to terminology, the law of priority

has been relied upon usually as a safe guiding principle, and,

if any valid generic term conforms to the Linnean Code,

there is no sufficient reason why it should be suppressed or

the law of priority itself ignored. If the matter of accep-

tance or rejection of any term should, however, become
purely arbitrary, then, as Jordan states, there can be no

finality in such a case. There is therefore every justifi-

cation for the general adoption of Buchanan's generic

designation of Garra, which, as has been pointed out already,

has been used as such by Bleeker, Steindachner, Day,

Fowler, and Berg more prominently. I also agree with

Jordan that lamta^ is the type of the genus Garra, since

it has been regarded by Buchanan as the representative

species for his " Division Cyprinus garra^' and also being

the first species described by him under this genus. I

accordingly use the term Garra in the place of Biscognathus,

which I think is the correct procedure, at least so far as one

has to deal with forms occurring within the Indian Empire,

Ceylon, and Malayan Peninsula.

Buchanan^s description of his Division Cyprinus garra is

too brief and bald to be of any definitive value, and, having

examined the somewhat rich material f in the Indian

Museum, collected from various localities, and my own
examples taken in equally interesting sources, I consider

that the generic definition of Garra {Discognathus, part.),

given by Giinther and Day, requires revision —at least, in

certain particulars. I proceed to append the following

diagnosis, which I must state is applicable strictly to forms

occurring within the limits prescribed above :

—

Subfamily Ctpjrininm.

Genus Garra, Hamilton Buchanan (1822).

1763. Gonorhynchus, Gronow (rejected).

1H38. Flatycara, McClelland.

1843. Discocjnntlms (part.), Hackel.

1864. Discognathus et Lissorhynchus, Bleeker.

1869. Mayoa,'\)&y.

* 1917. Jordan, op. cit, p. 115, & 1868. Giinther, torn. cit. p. 68.

tl918. Annaudale, Rec. Ind. Mus. vol. xiv. p. 45. If the specimens of

Discognathus, belonging to the collection of the Indian Museum now
held up in Budapest, were also available, our position in regard to

several species would have been certainly very much clearer.
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Stone carps with a cylindrical or subcylindrical body,

covered by scales either moderate or large *. Head never

large, snout rounded, bearing raucous pores or spiny

tubercles, chiefly in adult males, with or without a pro-

tuberance between or outside each nostril f. iMouth ventral

crescentic with both lips well developed, the upper usually

fringed and the lower invariably developed into a powerful

adhesive disk J ; barbels short, usually four, sometimes

only two or absent §. Pharyngeal teeth uncinate, in three

closely approximate rows —2, 4, 5/5, 4, 2 or 5, 3, 1/1, 3, 5.

Dorsal fin without osseous ray, upper margin slightly

emarjiinate or deeply notched, commencing in front of the

vcntrals. Pectorals always horizontal, rarely exceeding the

length ot the head. Anal scales not generally differentiated.

Distribution. —Fresh-water forms inhabiting tanks, rivers,

and hill- streams throughout the Indian Empire, Ceylon,

Malayan Peninsula, and Borneo.
Synopsis of species of Garra collected up till now in the

Mysore State and Coorg (S. India) :

—

1. Garra lamta, H. B.

2. Garra jerdonia, Day.
3. Garra sttnorlujnchiu, Jerdon.

4. Garra jerdonia brevlmentalia, var. n., Rao.

5. Garra ptatycephala, sp. n., liao.

(). Garra bicornuta, sp. n., Rao.

Syste^fatic Account of the Species.

1. Garra lamta, II. B.

1822. Ci/pn'nus himta, H. Buchanan, op. cit. pp. 343, 35)3.

1841, Clumdrostuma inulhja, Sykew, Trans. Zuol. Soc. ii. p. 309.

1868. J)isroff)iaf.hus lamta, Giinther, op. cit. p. 69.

1809. Alai/oa viodesfiis, Day, Proc. Zool. Soc. p. 553.

1871. JJiscoynaihus modestus, Dav, Jourii. As. Soc. Bengal, (2) xi,

p. 108.

1878. lJi$cognathus lamta, Day, Fish. Ind. Text. vol. ii. p. 527.

* Garra borneana, Vaill., and_&'. hicornuta, sp, n,, Rao, have larger

scales than most Indian species.

t Two protuberances so far known only in G. hicornuta, Rao.

X Feebly marked in G. adisca, Annan. Rec. Ind. Mus. 1919, vol. xvi.

p, 68. This is a very variable structure, whose degree of development
depends on the conditions amidst which the species lives.

§ G. imherbia, Vincig., from Burma, has no barbels (Ann. Mus.

Genova, 1889, (2) ix, (xxix.) p. 281); and G. variubilia, Ililck., has

only two, perhaps occurring within the limits of ths Indian Empire
(.lourn. As. Soc. Bengal, (n. s.) ii, p. 8 (1906)).

Ann. (t- Mag. N. J II si. Scr. ^. Vol. \\. 4
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1890. Biscognathus lamta, Vinciguerra, Ann. Miis. Geneva, (2) ix.

pp. 275-279.
1909. Discoynathus lamta, Jenkins, Rec. Incl. Mus. iii. p. 290.

1913. Discoynathus lamta, Annandale, Journ. & Proc. As. Soc. Bengal,

(u. s.) ix. p. 36.

1919. Discoynathus lamta, id. Rec. Ind. Mus. vol. xvi. p. 131.

1919. Discoynathus kangrce, Prashad, Rec. Ind. Miis. vol. xvi. p. 163.

This is perhaps the commonest species of Garra in the

tanks aud rivers of Mysore and Coorg, and also the one

Avhicli exhibits extremes of individual variability. The
mental disk, the dorsal, pectoral, and caudal fins, and eyes

are chiefly affected by the modifying influences like still

water or rapid torrents, shallow rock pools, or deep cavernous

pits in the beds of rivers. This circumstance, together

%\ith the variability of scales and perhaps want of fresh or

well-preserved specimens from widely different localities,

must largely account for the differences of opinion regarding

lamta. Dr. Annandale* writes: "I give Day and not

Buchanan as the autlior of the former (Z). lamta), because

it is impossible to be sure as to the species to which

Buchanan first applied the name Cyprinus lamta''' And
again he writes :

" But there is some doubt as to whether

Buchanan's Cyprinus lamta was not rather the form called

D. modesties by Day and Platycara nasuta by McClelland ^^*.

There can be no doubt as to the indications which

Buchanan has left beliind him in regard to what he meant
by lamta. In his manuscript drawings there is figure of

lamta, though the name written by Buchanan, in his own
handwriting, is Cyprinus godiyari. In his notes on Bhagalpur

District, published in vol. xx. of the Statistical Account of

Bengal, he refers to this C. godiyari^ and further in his

notes on Gorak])ur District (p. 105) he mentions that

the C. godiyari of Bhagalpur is the same as C. lamta of

Gorakpur.
Accordingly, there can be no doubt whatsoever as to what

Buchanan^s C. lamta is, as described in his ' Fishes of the

Ganges ' (1822). It may be further stated that the MSS.
drawing referred to is the protograph f, and having com-
pared the descriptions of Buchanan and of Day, with the

help of the material in the Indian Museum and in my own
collection, I arrive at the conclusion that the lamta of Day
is identical with the lamta of Buchanan.

* 1919. Rec. Ind. Mus. vol. xvi. pp. 130, 131.

t I am indebted to Dr. B. L. Chaudhuri for this information. In an
addendum to his paper " On the Fish of the Genus Discoynathus " (Rec.

Ind. Mus. vol. xviii. p. 77, 1919) Dr. Annandale briefly discusses the

hame point, and acliuowledges iufurmation to the same authority.
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Furtlicr, Day's lamta is considered to be the same as his

modestus by Jenkins *, witlj whom I entirely agree. Dr.
Annandale t, however, regards the latter, possiblv on the
basis of six anal fin-rays, as sjnonyraons with McClclland's
nasutus, thus agreeing with Giiuther in assigning it the
rank of a separate species in opposition to Day. In dis-

cussing the specific distinctions of nasutus, Dr. Annandale J
notices that a greatly enlarged adhesive organ (c), and the
simple and flattened outer pectoral rays (e), form exclusive

characters, and I may point out that several examides of

lamta obtained from the rapid streams, like the Ilarangi in

Coorg, show these very characters, w hich accordingly may be
disregarded. Then the other character —viz., six anal fin-

rays on Avhich Day separates his lamta and jerdoni from
modestus —is uniformly common in several examples of

lamta, both in ray collection and in that of the Indian
Museum, ami I may state that this is also the experience of

Jenkins. The other specific characters mentioned by Day
for his modestus, as Jenkins has pointed out, also break
down when a very large number of examples o^ lamta from
widely different localities are examined, and, as I am unable
at present to discover any sufficient ground for separating

Day's modestus from his lamta, I have in this paper treated

the former as synonymous with Buchanan's lamta. In the

absence of more material than is available at present in the

Indian Museum, it is difficult to say whether nasutus is only

a local race of lamta or a new species.

I rewrite the formula for Garra lamta of its fin-rays and
lateral transverse rows of scales thus :

—

D. 10-11 (2-3.2/8-9). P. 15. V. 9. A. Q-7 (1-2/5).

C. 17-19. L. 1.30-37. L. tr. 4-1^/3^-1^.

(1) Specimens with spine-covered mui:ous glands on the

snout are not peculiar to the Salt Range in the Punjab or

tlic Chumba District § ; they commonly occur in Mysore
and Coorg.

(2) The occurrence of a spiny protuberauce is a purely

secondary sexual character.

(3) A greatly enlarged mental disk and an expansive

pectoral fin, with a larger number of simple rays, are

associated with forms occurring in the rapid streams.

* 1909. Jenkins, op. cit. p. 292.

t 1919. Annandale, Rec. Ind. Mua. vol. xvi. p. 1.j2.

+ 1919. Id. op. cit. p. ion.

§ Day, Fishes —Fauna, Ikit. Jiid. vol. i. p. 24(J.
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(4) Younger specimens possess an interesting sclieme of

coloration, in -wliich the orange is confined to the fins more
often than not *.

The description of D. kanqrae t suffers from certain

defects —for example, the number of caudal fin-rays is not

indicated, and it is not clear whether or not the length of

the caudal fin is included in the total length of the body.

The dorsal profile behind the dorsal fin is described as

being slightly concave and the upper lip as being fairly

broad. These descriptions do not conform to the proto-

graph. I have examined the type and syntypes of this

species in the Indian Museum, and find that the lateral and
transverse series of scales —viz., 35 and 4/3| respectively

—

are correctly represented in the text-figure, and not 34 and

4/5 as stated in the description. The caudal fin-rays are

19. The reasons for considering kangra as a separate

species by its author are —(1) the proportions of the different

parts of the body, (2) the shape and size of mental disk,

(3) the situation of the eye, and (4) the shape of the tail

and dorsal fin. As I have already stated that characters

2 and 4 are veiy variable among lamta, it would be
risky to consider them to be of specific importance. The
measurements of kangne I have taken are as follows

(measurements in hundredths of total length without caudal

fin) :—

kangrie. lamta.

mm. mm.
Total length without caudal fiu . . . . 95 95
])epth of body 22-1 22-6

Depth of caudal peduncle 12"G 12'7

Depth of head at occiput l8-9 19-1

Length of head 24-1 23-6

"Width of iuttroibital space 10-7 16"9

Length of snout 13-6 13-0

Diameter of orbit 4-2 4'2

Length of caudal peduncle ] 7-8 17'9

It will be seen from the above measurements of the two
species (1 have taken a well-preserved lamta of the same
size for comparison) that the only real point of difference

between lamta and kangra. is the relative length of head,

which, I consider, is too insufficient a basis for founding a

new species upon. Till more material is forthcoming, when

* Vide description of Garra malabarica, Day, ' Fishes of Malabar,'

p. 206, pi. XT. fig. 1. This is the usual coloration of younger forms of

G. lamta, which fades in the preserving fluids.

t 1919. Prashad, op.cit. text-figs. p. 104.
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kangrcB may perhaps be considered as a variety of lamtn, I

propose to treat kangra as synonymous with lamta. It is

needless to observe that the other differences in the measure-
ments must be due to conditions of preservation, food, and
maturity of the specimens. The formula of rays and scales

for kangroB is almost the same as for lamta *.

2. Garra jerdonia, Day.

1^78. Di^cor/natJius jerdoni, Day, Fish lud. Text. ii. p. i528.

1V)09. Discof/nathnsjerdoni, Jenkins, Rec. Iiid. Mrs. vol. iii. p. 291.
1919. Discot/natkus jerdoni, Anuandale, Rec. Ind. Mas. vol. xvi,

p. 132.

1919-. Discognathus jerdoni, Annandale, Rec. Ind. Mus. vol. xvii. p. 73,
pi. ix. figs, 1, 2, and pi. xi. fig. 3.

My specimens oi jerdonia have been taken chiefly in the
rapidly running waters of the Cauvery, both in the Mysore
State and Coorg. Havino^ examined a fairly large collec-

tion of this species, I think it is impossible to maiutain with
Giinther that it is identical with lamta. As Dr. Annandale
proposes to discuss this and the following species in his

forthcoming paper, I content myself here with recording
their occurrence in Mysore, hoping for a future opportunity

for offering such remarks on them as may be called for.

3. Garra stenorhgnchia, Jerdon.

1849. Gonorhynclius stenorhytichuSf Jerdon, Mad. Journ. Lit. Sci.

p. 310.

1919. Discognathus stenorhgnehus, Annandale, Rec. Ind. Miis. vol. xvii.

pi. ix. fig. 3, pi. xi. fig. 4.

Jerdon^'s accoimt of this species, obtained in the Bhavani
River (foot of the Nilgiri Hills) and the streams of ^lalabar,

is absolutely brief. ]My specimens, which were obtained

from the rocky pools in the Cauvery (Scriugapatara), show
a relatively larger internasal protuberance studded with
spiny mucous pores, the upper lip thick and suctorial, the

iipper surface of the head proportionately much broader, and
a greatly enlarged mental disk.

* I have, since writing the above, noticed that l<(tngr(?, Prashad, is

regarded bv Dr. Annandale (1919, o;7.«Y. p. 74) as a subspecies of jW-a'ort/.

"This form seems to be no more than a local race of D. Jerdoni. Day,

distinguished by its longer head and smaller eye." I consider, for tlie

reasons given above, that it is more correct to treat it as a subsjieciea of

I unit a.
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4. Garra jerdonia hrevimentalin, var. n.

(PI. I. figs. 1, 1«, \h.)

I propose to describe this variety in detail, and later

briefly indicate the points of difference between it and the

foregoing species, G. jerdonia, Day.

D. 11 (2/9j. P. 12-13. V. 10. A. 8 (1/7). C. 17-18.

L. 1. 32. L.tr. 5-51/21-4^.

The body is cylindrical, the ventral snrface rather broad,

compressed behind the vent. The dorsal profile in front of

the dorsal fin is distinctly convex and, behind it, gently

slopes towards the caudal fin. The ventral profile in front

of the ventral fin is equally convex. The height of the body
in front of the dorsal fin is contained slightly more than

3| times in the total length without the caudal fin, and the

depth of the caudal peduncle at its narrowest part is less

than 7| in the total length. The head is small compara-

tively, and its length is contained nearly 4^ times in the

total length, and the depth at the occiput is exactly 5§ times

in the total length. The upper profile of the head gently

slopes down to tip of snout. The eyes, placed in the middle

of the head, are small, whose diameter is three in the intei'-

orbital distance, which is broader than the length of snout.

The intei'orbital space is convex or slightly flat. The snout

is obtuse, very faintly grooved between the nostrils, covered

with open mucous pores, which are rather small. The
upper lip is large and fringed, the mental disk is sub-

triangular, the labial fold being nearly as wide as the

cartilaginous pad. Both folds are granular. The anterior

barbels equal the posterior ones, or are only slightly longer.

The chest nearly free from scales f. A very large obtuse

angle is formed by the ojDercular folds with the mental disk.

The length of the pectoral fin equals the distance between
its anterior root and tip of snout, which also equals the

longest dorsal fin-ray. The longest anal and ventral fin-rays

nearly equal. The caudal peduncle merges insensibly into

the root of the caudal fin, which is lobed. The upper lobe

nearly always longer than the ventral lobe. The colora-

tion is variable. Uniform reddish all over, with the lower
surface of snout and mental disk redder, or uniform olive-

green, somewhat clouded darker on the back. A dark

* 4i shown in the protograph is incorrect.

t 1913. Anuandale, Journ. Proc. As. Soc. Bengal, vol. ix. no. 1, p. 37.

This condition is certainly different from the undescribed Manipur
form referred to hv Dr. Aunandale.
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pectoral spot. Sides in the green forms are bright yellow,
fading iuto paler yellow on the ventral surface. A dark
streak along the middle of the caudal fin and the outer
margin of the pectoral and anterior margin of the dorsal
fins, somewhat bronzed.

Measurements* in hundredths of total length without
caudal fin :

—

mm.
Total leno'th without caudal fin 85
Depth of 'body 2.5

Depth of caudal peduncle 12-9

Length of head 22-3

Depth of head 17'6

Interorbital space lO'o
Length of anout 9-4

Diameter of orbit 4"6

Distance from tip of snout to anterior end of
dorsal fin 47'5

Height of longest dersal ray 20
Distance between tip of snout to root of pec-

toral fin 20
Length of pectoral fin 20
Distance from tip of snout to vent 70"5

Distance from tip of snout to antei'ior end of

ventral fin 5"'9

Distance from tip of snout to anterior root of

anal fin 7o*2

Height of longest ventral fin-ray 17-6

Height of longest anal fin-ray 17'2

Length of caudal peduncle L5"2

Length of longest caudal fin-ray 22'.3

Height of root of caudal fin 13'5

Type-Specimen. —Only six specimens were obtained in the

Harangi River (Madapur, Coorg), which is a very rapid

stream flowing over rocky beds. The type-specimen and
two syntypes have been forwarded to the British Museum
and two more to the Indian Museum. The remaining one
is kept in the Central College Museum, Bangalore.

The several points of difference between jerdunia and
jerdonia brevimentalia may be summarised thus :

—

(1) Eyes. —As measured in examples in my own collection

and those from the river Bhavani (S. India) and from
Kangra Valley (Punjab) belonging to the Indian ^Museum,
they are in jerdonia 3| to 4 in the length of the head and
one diameter from end of snout, and two diameters apart.

This is in accordance with Day also f.

* References to terminology employed in the measurements:

—

1895. Boulenger, Cat. Fi>-h. Jirit. Mus. (2nd ed.) vol. i. j.p. xi-xii
;

1901. Jordan, Proc. 'SI. S. Nat. Mus. vol. xxiii. pp. 737-7o9.

t Day, Fauna of Brit. India, Fish. vol. i. p. 248.
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In jerdonia hrevhnentalia, the eyes are rnore than four

times in the length of the head, 2 diameters from end of

snout, and 2^ diaraeteris apart.

(2) Mental disk. —In jerdonia, broadly subcircular, the

lower labial fold is jur,t half the width of the central pad
;

chest covered with largish scales *.

In jerdonia hrevimentalis, the metal disk is subtriangular,

the lower labial fold nearly equals the width of the pad.

Chest nearly free from scales [vide PI. I. fig. 1 a).

(3) Fins. —J.i\ jerdonia, t\\& pectoral fin is shorter than the

doi'sal, and the ventral shorter than the anal. In jerdonia

brevimentalia these sets are nearly equal, and the caudal fin

is proportionately longer.

(4) The other points refer to the number of fin-rays and

scales, which are summarised iu the description of jerdonia

brevimentalis

.

5. Ga7-ra platycephala, sp. n.

(PI. I. figs. 2,2a, 2b.)

D. 10-11 (1/9-10. P. 14-15. V. 10. A. 7-8 (1/6-7).

C. 19-20. L. 1. 37-39. L. tr. 4^/4^

The head, which is greatly flattened, slopes somewhat
abruptly towards the snout, and its length is about five

times in the total length without the caudal fin. The depth

of the head nearly equals its width behind the eyes. The
snout is produced and may be rounded or acute. The
diameter of the eye is contained four times in. the length of

the head, and is only half the interorbital space. It is also

less than half the length of snout. End of snout more or

less pinched off by a deep groove, which may extend on both

sides of the cheek, and both surfaces covered by fairly open
mucous pores. Anterior barbels nearly twice as long as the

postej'ior ones, which are hardly visible beyond the hinder labial

fold. The outer rays of the pectoral and pelvic fins, which
are nearly equal in length, are simple and greatly flattened.

The pectoral fin nearly as long as the head or the caudal

peduncle. The depth of the caudal peduncle is consideral)ly

less than half the height of the longest dorsal fin-ray. The
chest is somewhat free from scales or only covered by feebly

developed ones. The caudal fin is deeply lobed, the upper

lobe being longer.

The colour above is light olivaceous, slightly brownish on
the head. U[»per part of snout pale blue or grey. Sides

of body yellow with a dark green lateral band. Ventral

* 1919. Annandale, Ivec. lud. Mas. pi. xxvii. fig. 3,
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surface yellowish. Lower lobe of caudal fin clouded dark,

so also the outer margins of the paired fins. A blue pectoral

spot raay or may not be present. This coloratiou of fresh

specimens fades in preserved forms.

Measurements iu huudredtiis of total length without
caudal fin :

—

ram.
Total length without caudal fin 118
Depth of body 17-7

Depth of caudal peduncle lO'l

Length of head 20-2

Depth of liead 13'o

Width of head behind tlie eyes 13'5

Length of snout 18'8

Diameter of orbit o'08
Width of interorbital space ll'Ol
Distance from tip of snout to anterior root of

dorsal fin 42-3

Height of the longest dorsal fin-ray 22'03

Distance from tip of snout to anterior root of

pectoral fin 19'4

Longest pectoral fin-ray 18'6-20'1

Distance from tip of snout to vent 56'7

Distance from tip of snout to anterior root of

ventral fin 46"6

liOngest ventral tin-rav 18'6-19*4

Distance from tip of snout to anterior root of

anal fin 74'o

Longest anal fin-ray lo'2

Length of caudal peduncle 20*2

Longest caudal fin-ray 2o'4
Height of root of caudal fin-ray 11 "8

Type-specimen. —Only three specimens of this fish are

included in my collection. The proterotypc is sent to the

British ^luseum, and one of the syntypes is presented to the

Indian Museum, while the other is kept in the Central

College Museum, Bangalore.

Locality. —These specimens were collected in the Cauvery,
Seringapatam (Mysore), along Avith G. lamta and G. steno-

rhynclda towards the summer of 1917.

6. Garra bicorymta, sp. n.

(PI. I. figs. 3, 3ff, 3Z>.)

D. 11 (2/9). P. 17. V. 12. A. 8 (1/7). C. 20.

L. 1. 30-31. L. tr. 3^-4/3^-4.

The dorsal profile in front of the dorsal fin is broadly

convex, and behind the dorsal fin it is nearly horizontal or

only very gently slopes down to the caudal fin. "^I'lie length

of the head, which is moderate, is contained sliglitly less than
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4^ times in the" total length without the caudal fin. The
greatest depth of body is considerably less than the height
of" the longest dorsal fin-ray. The depth of the caudal

peduncle is contained five times in the distance between the

tip of snout and the anterior root of the anal fin. The eyes
are large^ the diameter of which is contained 3*1 times in

the length of the head is more tljan half the length of

snout and is contained 1*5 times in the width of the inter-

orbital space. The upper profile of the eye is almost
conterminous with that of the protuberance in front of it, and
in old examples the tip of the protuberance is studded with
spiny mucous pores. The length of the protuberance is nearly
half the length of the snout or is 8/9 of the diameter of the

eye. From the anterior margin of the interorbital space,

there is a sudden, almost vertical drop. The internasal

portion forms almost a third protnberance, which is, how-
ever, sunk and which like the orbital processes is covered
anteriorly by tubercles. The snout below the nostrils is

again sunk and is marked off by deep grooves into four
tubercular areas, which arc prominent. The anterior barbels

are nearly twice as long as the posterior ones. The mental
disk is moderate, and the central pad is about 1| times
broader than the lower labial fold, Avhose posterior margin is

nearly straight and at right angle to the long axis of the

body. The dorsal and caudal fins are deeply indented. The
pectoral and ventral fins are equal in length to the distance

between the snout and the anterior root of the former. The
anal fin is 1^ times the deptli of the caudal peduncle and is

longer than the p.iired fins. The length of the peduncle
is 2/3 of the longest caudal fin-ray. The upper lobe of the

caudal fin is much longer than the lower, and the longest ray
of the upper lobe may be quite as long as the longest dorsal

fin-ray. The outer pectoral and pelvic fin-rajs are very
stout. The scales are large.

The colour of the older forms is somewhat uniform,
slightly reddish !)rown above, pale yellowish below. The
central pad of the disk is rufous, the lower labial fold dark,

relieved in front by a white semicircular collar. The greater

portion of the paired fins is clouded dark, with brown hori-

zontal streaks in the middle of the caudal fin. In the

j^ounger forms the prevailing colour is a warm olive-green

above, sides and ventral part yellow. The paired fins are

bright orange and the mental disk reddish, the other fins

light with brownish streaks. A lateral orange band is

occasionally present. Head frequently red or reddish brown
or grey.
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Measurements in Imudredtlis oE total length without

caudal fin: —
mm.

Total length without caudal fin 132
Depth of body 2fi-5

Depth of caudal peduncle lo'l

Length of head 21-7

Depth of head 19'6

Width of head behind the eyes 15'9

Length of snout ,

.

ll'o

Diameter of orbit 6'8

Width of interorbital space 10'6

Dist<ance from tip of snout to anterior root of

dorsal fin 45"4

Height of the hmgest dorsal fin-ray 3r06
Distance from tip of snout to anterior root of

pectoral fin 19"6

I-iongest pectoral fin-ray 19"6

Distance from tip of snout to vent 69'6

Distance from tip of snout to anterior root of

ventral fin 49-2

Longest ventral fin-ray 19'6

Distance from tip of snout to anterior root of

of anal fin 75'7

Longest anal fin-ray 22'7

Length of caudal peduncle "18"4

Longest caudal fin-ray 27"2-31-06

Height of root of caudal fin 14"4

Type-specimen. —Several examples of this species are in

tlie collection. The type and three co-types are sent to the

British Museum and a similar number of syntypes are

presented to the Indian jMuseum.
Locality. —They were obtained for the first time by my

coUleague, Mr. A. Subl)a Rao, from the River Tunga in

Shimoga (Mysore State), towards tlie end of the summer
recess in 1917, and ha\e since been obtained by myself from
the same soui'cc.

Subfamily Cobitidixm.

Genus Botia.

The occun'cnce of loache's belonging to this genus in the
south of the Dcccan has not been reported till now.
Dr. H. L. Cliaudhuri has described not long ago two new
species of Ihtia —viz., B. birdi^ and B. lohachaia\ obtained
from Rui)ar (the Punjab) and from the Gandak River, Bihar,
respectively, and the species desciibed below is therefore
the first new one to be mentioned from S. India.

* 1909. Chaudhuri, Rec. Ind. Mas. vol. iii. p. 339.

t 1912. Id. op. cit. vol. vii. p. Ml, pi. xl. fig. 2.
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7. Botia striata, sp. n.

(P). II. figs.4, 4«, 4Z*.)

D. 11-12 (2/9-10). P. 13-14. V. 8. A. 7-8 (1/6-7). C. 19.

The body is greatly compressed laterally and the dorsal

profile in the front of the dorsal fin is a broad incline, which
becomes an abrupt descent from the eyes to the snout. The
depth of body is contained about 3|^ times in the total length

"without the the caudal fin, and is only very slightly greater

than the length of head. The caudal peduncle is almost
squarish, being slightly deeper than long. The head is

greatly compressed, and its length is nearly equal to the

distance between the tip of snout and the anterior root of

pectoral fin. The width of head is just half its own depth.

Tiie eyes are moderate, their diameter is contained five times

in the length of the head and is slightly more than half

the length of the sviborbital spine. The spine is bifid at

the base. Barbels 8, subequal, the shortest pair being the

mandibular ones. The mouth is crescentic when shut and
is an oval aperture when open. The distance between the

angles of the mouth, if widely opened, is equal to the

diameter of the orbit. The upper lip overhangs the lower,

both somewhat thick and suctorial. The dorsal fin arises in

front of the root of the ventrals and both are behind the

middle point in the total length of body without the caudal

fin. The height of the dorsal fin is equal to the length of

the anal fin, and the ventral * is shorter than these two. The
length of the pectorals is less than twice the length of the

suborbital spine and is longer than the snout. The margin
of the dorsal fin is entire, that of the dorsal fin is deeply

lobed, the lobes being equdl. The anterior nostril is sur-

rounded by a very broad glandular fold, which covers the

posterior nares ; the opening of the latter is a wide funnel,

that of the former is a slit masked by the glandular lips of

the fold. Muciferous glands are few, present on the head
and on the sides of the oj)erculum. The lateral line is entire

and ^straight, terminating anteriorly in the upper corner of

the gill-opening ; is rarely continued forward by a row
of muciferous glands. Scales are absent on the head, oper-

culum, and chest. They are small and non-deciduous.

The colour of this loach is most beautiful. The body is

diversified by broad dark and narrow yellow bands, which

from behind the nape form oblique hoops directed back-

wards; these bands completely surround the body. The

* In fig. 4 the ventral fin is slightly exaggerated, so also is the

lower lobe of the caudal fin.
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broad dark bands may bear light streaks of variable number,
forming complete or incomplete hoops. These narrow ^vhite

bauds may be broken into small elegant dots. This beautiful

pattern may be on a background of a pale pink or a deep
yellow. These two primary types of dark and yellow bands
are broader on the sides of the head and aie directed

obliquely forwards. On the upper surface of the head^ the

dark and yellow streaks form a trident mark. The posterior

part of the caudal peduncle may be clouded by a deep
bronze, which obscures occasionally the scheme of bands and
dots. The chest is somewhat greenish in freshly captured

specimens, fading almost into a white in the preserving

fluids. The tins are white and are barred^ the caudal fin

bearing two entire and two to three interrupted stripes.

The whole scheme of striatiou on the body is suggestive

more of the zebra.

Measurements in hundredths of total length without
caudal fin:

—

mm.
Total lencrth whliout caudal fin 70
Depth of body 29-.5

Depth of caudal peduncle 17'1

Length of head 28'5

Depth of head 22-8

AVidth of head behind eyes 1 1-4

Length of snout \'y7

Diameter of orbit 5"7

AVidth of iuterorbital space (measured over
the arch of head) . . , 14-2

AVidth of iuterorbital space (measured across

head) 9*5

"Width of mouth 7*1

Distance from tip of snout to anterior root of

dorsal fin 57"1

Height of longest dorsal fin-ray 14"2

Distance from tip of snout to anterior root of

pectoral tin 28'.5

Longest pectoral tin-ray 18'5
Distance from tip of snout to vent 74:"2

Distance from tip of snout to anterior root of

ventral fin 62-9
Longest ventral fin-ray 13'o
Distance froni snout to anterior root of anal fin 85'7

Longest anal tin-ray 14'2

Length of caudal peduncle 10-6

Ijongest caudal fin-ray 2o'7

Height of loot of caudal tin 17'1

Type-Specimen. —There are eleven specimens in the collec-

tion. The type and four more examples are sent to the
British Museum and four presented to the Indian Museum.
The rest is kept in the Central College Museum, liungalore.
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Locality. —These loaches have been obtained in the Kiver
Thuuga, Shimoga Town, Mysore State, South India.

Genus Nemachilichthys.

It is rather doubtful whether the species called by Sykes
Cobitis I'upjjelli^ is identical with Day's Nemachilichthys

riieppellif. The type of this species, described by Day, is in

the Indian Museum, and is not in a condition for a detailed

examination. One has to supplement therefore very largely

from his figure, which, however, is a protograph. Sykes
gives the following formula for his C. ruppelli: —

(1) D. 13 (1/12). P. 12. V. 8. A. 8. C. 19; and

(2) D. 13 (2/11). P. 13. V. 8. A. 7 (2/5). C. 19, is

Day's diagnosis.

The coloration of Sykes's figure has nothing whatever to

do with Day's rueppelli, though his description is quite

different. It is further mentioned by Sykes tliat his species

is nearly cylindrical, scaleless, not much thicker than a

large goose-quill, and from two or three inches long. Day's
specimen is slightly under three inches, and does not fit in

with the above description. Sykes mentions that the dorsal

fin in his specimen of rupj)elli is longer than any except the

caudal, and in Day's specimen it is certainly shorter than

the anal also. Then, the tail-fin in C. ruppelli J is described

as " rather notched than forked," while in Day's type it is

deeply forked. I have for these reasons some hesitation in

regarding that Day was correct in thinking that Cobitis

rvppelli is identical with N. rueppelli.

8. Nemachilichthys shimogensis, sp. n.

(PI. II. figs. 5, 5 a, 5 b.)

D. 14 (2/12). P. 12-13. V. 8. A. 7 (2/5). C. 20.

The dorsal profile in front of the dorsal fin is horizontal

up to the upper margin of the eyes, and the profile of the

head in front of the eyes is a steep incline. The upper
surface of the body is, in fresh and well-preserved specimens,

excavated b}^ two trough-like depressions, the anterior

between the dorsal fin and the occiput, and the posterior one
from the dorsal fin to the end of caudal peduncle. On the

* 1841. Sykes, Trans. Zool. Soc. p. 366, pi. Ixiv. fig. 1.

t 1878. Day, Fish. Ind. p. 612, pi. clvi. fig. 7.

X Sykes's ruppelli may be some local variety of Cobitis cilh(j-is (should

be bilturi) H. 13. or Cobitis botiiis H. B. (Fish Ganges, pp. 350, 394), for

Sykes himself ncknowledges close affinity between his Mureh {ruppelli)

and Ilauiilton and Buchanan's bilturi.
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ventral surface there are similarly two deep grooves, oue

between the base of the ventral and anal fins, and the second

between the latter and the root of the caudal fin. The depth

of body is contained 5| times in the total length without the

caudal fin. The dorsal surface of head is convex and its

length is contained about four times in tlie total length.

The depth of head is less than half its length, and its width

beliind the eyes is contained slightly m re than 2^ times in

the cephalic length. End of snout blunt and elevated, and
its length is more than half the length of head. The upper
surface of head is also convex. The lumen of the mouth
when shut is horseshoe-shaped; its upper lip produced into

a forward fleshy fold and the lower lip divided into two
fleshly protuberances. The barbels (six) are subequal, thick

at the base, and flagellate towards the tips. The eyes are

directed upwards and their diameter is 3 in the length of

snout and they are less than one diameter apart. Tlie

nostrils are separated by a glandular fold, which, reflected

back, covers the posterior nares. On both sides of the

snout there is a fairly deep muciferous canal or groove,

Avhich arises near the tip of snout and may stop in front of

the eyes or may be continued below and behind them.

Muciferous glands are few, scattered on the snout and head.

Tlie perpendicular from the Hrst dorsal fin-ray passes through
the middle point in the total length without the caudal fin,

and the height of the dorsal ray equals the pectoral. The
ventral fin is equal to either of these or is shorter. The
longest anal ray exceeds the length of the caudal peduncle.

The depth of the caudal peduncle is less than its own length,

and corresponds to the width of head behind the eyes. The
tail-fin is deeply forked, the two lobes being equal. The
longest tail fin-ray is shorter than the distance between the

tip of snout to anterior root of pectoral fin. The scales are

small and non-deciduous, absenf on the head, chest, and
nearly the whole abdomen. The lateral line is entire and is

somewhat concave in the anterior half of the body.

The colour is a beautiful orange with brown bars, con-

tinous dorsally and descending to the ventral margin of the

body. A few shorter intermediate bars also present. The
unbroken bands being from 15 to 20. The dorsal fin is

barred and the black dots thrown into relief by a w-hite

edge below each. The caudal fin is chevrotained with brown.

An almost ocellus-like blue spot in the middle of the root of

the tail-fin. Head in freshly captured specimens is brownish

or reddish. Throat is white, and the whole of the abdominal

surface is orange.
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Measurements in hundredths of total length without
caudal fin :

—

mm.
Total leng-tli without caudal fin 85
Depth of body 17'6

Depth of caudal peduncle lO'O
Leugth of head 25-2

Depth of head 11"7

Width of head behind eyes 10-0

Leugth of snout ]4'1

Diameter of orbit 4'7

AVidth of interorbital space 3"5

Width of mouth 5-8

Distance from tip of snout to anterior root of

dorsal fin o0'5

Height of longest dorsal fin-ray 16'4

Distance from tip of snout to anterior root of

pectoral tin 24*7

Longest pectoral tin-ray 16*4

Distance from tip of snout to vent 68'2

Distance from tip of snout to anterior root of

ventral tin 56'4

Longest ventral fin-ray 16'4-1G'2

Distance from tip of snout to anterior root of

anal fin 82-7

Longest anal fin-ray 14-1

Length of caudal peduncle 12-9

Longest caudal fin-ray 20'2

Height of I'oot of caudal fin ,
11'8

Type-specimen. —Several specimens are contained in the

collection. The type and about six syntypes are forwarded

to the British Museum and a number of examples are pre-

sented to the Indian Museum.
Locality. —Obtained from the Thunga Kiver, Shimoga

Town (Mysore), S. India. A few examples of this species

and the foregoing were taken by my colleague, Mr. A.
ksubba Rao, from the same source.

EXPLANATIONOF THE PLATES.

Plate I.

Fig. 1. Garra jerdonia hrevimentalia, var. n. ^ nat. size.

Figs. 1 a, 1 b. Ditto, x |.

Fig. 2. Garra platycepliala, sp. n. \ nat. size.

Figs. 2 a, '2 b. Ditto. X f.

Fig. 3. Garra bicornuta, sp. n. ^ nat. size.

Figs, 3 a, 3 b. Ditto, i nat. size.

Platk 1L

Fig. 4. Botia striata, sp. n. X |.

Figs. 4: a, 4 b. Ditto. X |.

Fig. 5. is'emachilichthgs shimogensis, sp. n. X slightly more than f.

Figs. 5 a, 6 b. Ditto, x slightly more than f

.
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